SPECI FI CATI ON 5100- 353D
Novenber 1992

SUPERCEDI NG 5100- 353C
March 1988

U. S. DEPARTMENT OF AGRI CULTURE
FOREST SERVI CE

SPECI FI CATI ON

MCLEOD TOOL
1. SCOPE
1.1. Scope. This specification covers a conbination hoe and rake handt ool
used primarily for clearing brush and other surface debris and for digging in
the soil to construct fire control lines on wildfires and controlled burn
oper ati ons.

2. APPL| CABLE DOCUMENTS

2.1 Covernnent docunents.

2.1.1 Specifications, standards, and handbooks. The follow ng specifications,
st andards, and handbooks forma part of this docunent to the extent specified
herein. Unless otherw se specified, the issues of these docunents are those in
effect on the date of the invitation for bids or request for proposals (see
6.2).

SPECI FI CATI ONS

FEDERAL
NN- H- 81 - Handl es, Ash
TT- C- 490 - Ceaning Methods for Ferrous Surfaces and Pretreatnents
for Organi c Coatings
PPP- B- 636 - Boxes, Shipping, Fiberboard
STANDARDS
FEDERAL
FED- STD- 123 - Marking for Shipnment (Civil Agencies)
FED- STD- 151 - Metals; Test Methods
FED- STD-376 - Preferred Metric Units for General Use by the
Federal Government
FED- STD-595 - Colors (Requirenents for Individual Color Chips)

Beneficial conments (recommendati ons, additions, deletions) and any pertinent
data that may be used in inproving this docunment shoul d be addressed to: USDA
Forest Service, M ssoula Technol ogy and Devel opnment Center, Building 1, Fort
M ssoul a, M ssoula, Ml 59801-7294 by using the Specification Conment Sheet at
the end of this docunent or by letter.
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M LI TARY

M L- STD- 105 - Sanpling Procedures and Tables for |nspection by
Attributes

(Unl ess ot herwi se indicated, copies of federal and mlitary specifications,
st andards, and handbooks are available fromthe Standardi zati on Docunents Order
Desk, Building 4D, 700 Robbins Ave., Phil adel phia, PA 19111-5094.)

2.1.2 Oher Governnent docunents, draw ngs, and publications. The follow ng
ot her Governnment documents, drawi ngs, and publications forma part of this
docurment to the extent specified herein. Unless otherw se specified, the

i ssues of these docunents are those in effect on the date of the invitation for
bi ds or request for proposals.

DRAW NGS
USDA FOREST SERVI CE
MEDC- 566 - Tool, MLeod

(Address requests for copies to USDA Forest Service, M ssoula Technol ogy and
Devel opnent Center, Building 1, Fort M ssoula, Mssoula, MI 59801-7294.)

2.2 Non-CGovernnent publications. The follow ng docunents forma part of this
docurment to the extent specified herein. Unless otherw se specified, the

i ssues of these docunents are those in effect on the date of the invitation for
bi ds or request for proposals.

ANSI ( AMERI CAN NATI ONAL STANDARDS | NSTI TUTE, | NC.)
B46.1 - Surface Texture (Surface Roughness, Wavi ness, and Lay)

(Copi es are available fromthe Anerican National Standards Institute, I|nc.
1430 Broadway, New York, NY 10018.)

ASTM ( AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS)
D 3951 - Standard Practice for Conmercial Packaging
E 18 - Standard Test Methods for Rockwell Hardness and Rockwel |
Superficial Hardness of Metallic Materials

(Address requests for copies to American Society for Testing and Materials,
1916 Race St., Philadel phia, PA 19103-1187.)

| RON AND STEEL SOCI ETY
Al l oy, Carbon and Hi gh Strength Steel, Semfinished for Forging, Hot
Rol | ed Bars; Cold Finished Steel Bars; Hot Roll ed Deformati on and Pl ai n

Concrete and Rei nforced Bar

(Address requests for copies to Iron and Steel Society, 410 Cormonwealth Dr.,
War rendal e, PA 15086.)
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NATI ONAL MOTOR FREI GHT TRAFFI C ASSCCI ATI ON, | NC., AGENT
Nati onal Modtor Freight Cassification

(Copi es are avail able from Aneri can Trucking Associations, Inc., Traffic
Departnent, 1616 P St. NW Washi ngton, DC 20036.)

UNI FORM CLASSI FI CATI ON COWM TTEE, AGENT
Uni form Frei ght C assification

(Address requests for copies to UniformFreight Classification Conmittee, Room
1106, 222 S. Riverside Plaza, Chicago, |IL 60606.)

(Non- Gover nnent standards and other publications normally are available from
the organi zations that prepare and distribute the docunents. These docunents
al so nay be available in or through libraries or other informational services.)

2.3 Oder of precedence. |In the event of conflict between the text of this
docurent and the references cited herein, the text of this docunent takes
precedence. Nothing in this docunment, however, supersede applicable | aws and
regul ati ons unless a specific exenption has been obtai ned.

3.  REQUI REMENTS

3.1 First article. Unless otherw se specified (see 6.2), a sanple shall be
subjected to first article inspection (see 6.3) in accordance with 4.3.1.

3.2 Materials and construction. The MLeod tool shall conformin all respects
to the design, details, dinensions, and materials specified herein and in the
referenced draw ng, MEDC-566. Should there be conflicts between the text of
this docunent and the drawi ng, this document takes precedence, unless otherw se
speci fi ed.

3.2.1 Blade.

3.2.1.1 Steel conposition. The blade shall be made from standard kill ed
carbon Al SI/ SAE 1095 steel (UNS GL0950). Steel composition of the bl ade shal
be determ ned as specified in 4.5.1. 1.

3.2.1.2 Hardness. The bl ade shall be hardened to a value of not |ess than 38
nor nore than 48 on the Rockwell C scale. Steel hardness shall be determ ned
in accordance with 4.5.1. 2.

3.2.2 Ferrule assenbly. The design and di nensions of the conmponents naking up
the ferrule assenbly: ferrule, ferrule plate, ferrule hub, and ferrule pins
shall be as specified in MEDC- 566.

3.2.2.1 Steel conposition. The ferrule, ferrule plate, and ferrule pins shal
be standard killed carbon Al SI/SAE 1020 steel (UNS GL0200). Steel conposition
shall be deternined as specified in 4.5.1.1. |In addition, the ferrule hub
shall be Al SI/SAE 1020 steel tubing (UNS GL0200) of the diameter and thickness
speci fied in MEDC- 566.
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3.2.3 Finish of steel conmponents. Before assenbly, steel conmponents shall be
pretreated for painting in accordance with TT-C-490, then painted with a bl ack
enanel nmatching color chip 27038 of FED STD-595 to provide a sust-resistant
finish. |In addition, after sharpening, the cutting edges of the blade shall be
coated with a rust preventative such as light oil, |acquer, or wax.

3.2.3.1 Cutting edge. The cutting edge of the tool shall be ground to a
finish having a roughness of not nore than 125 microi nches as defined by ANSI
B46.1. The cutting edge shall be bevel ed and sharpened to a sharp edge. The
bevel shall be 45 +5 degrees as shown in draw ng MEDC- 566.

3.2.4 Handle. The handle shall be ash, conformng to grade A of NN-H-81

Di mensi ons shall conformin all respects to drawi ng MEDC-566. The handl e shal
be free fromcrooks, bows, cracks, splits, and scores. Alignnent of the grain
of the handled tool shall run parallel to the center line of the handle, 90°
to the split of the ferrule, and parallel with the rivet, as illustrated in
VEDC- 566.

3.2.4.1 Handle finish. The handle shall be sanded to a smooth finish and
coated with a m nimum of one coat of clear waterbase |acquer. No wax or stain
is allowed. The |acquer shall be applied evenly over the surface and shall be
free of sags, runs, blisters, drips, winkles, frothing, or other defects

characteristic of inproper application or cure. |If the dip nethod is used,
coating of the tapered end of the handle is optional. Flame hardening is
opt i onal

3.2.4.2 Moisture content. Mdisture content of the handle at the tine of
assenbly shall not exceed 10 percent when tested as specified in 4.5.2.1.

3.2.5 Handle to ferrule assenbly.

3.2.5.1 Handle rivet. The rivet affixing the handle and ferrule shall be
steel with a 7/32 £1/32 inch dianeter. The rivet head shall be oval or flat
top. If flat top is used, it shall be flush with the surface. There shall be
no sharp edges. The rivet shall be |ocated as shown in draw ng MEDC- 566.

3.2.6 Blade to handle assenbly. The contract or purchase order shall specify
whet her the tools shall be packed assenbl ed or unassenbled (see 5.2 and 6. 2).

3.2.6.1 Bolt and washer. The bolt shall have a hexagon head and shall be
grade 5, 5/8 inch dianmeter, 1 inch in length with 11 national coarse threads
per inch. The head shall be nodified with a 1/8- by 1/8-inch slot as shown in
drawi ng MEDC-566. A regular 5/8 inch cut steel washer is required. Wen
assenmbly by the contractor is required (see 6.2) a torque of 30 to 40 foot
pounds as tested according to 4.5.2.2 shall be used to tighten the bolt. When
provi ded unassenbl ed, the bolt and washer shall be threaded on to the handl e
finger tight.

3.2.6.2 Alignnent. When attached to the blade, the handle shall be no nore
than +1 inch off the perpendicular of the blade when neasured according to
4.5.2. 3.
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3.2.6.3 Strength. The handle and ferrul e conponent of the assenbled too
shall not retain a permanent set in excess of 2-1/2 inches when tested as
specified in 4.5.2.4.

3.3 ldentification marking. Each blade shall be marked in a permanently
| egi bl e manner as foll ows:

a. The manufacturer's name or trademark shall be netal stanped in 1/4 inch
hi gh size maxi mumon the inside face of the blade either right or left side,
as shown in draw ng MEDC- 566

b. The FSS mark shall be stanped in 1/4 to 1/2 inch high letters adjacent
to or directly above the trademark or manufacturer's name as specified in

(a).

3.4 Wrknmanship. The blade and ferrule assenbly shall be snooth and free of
rust and all other defects that nmay affect serviceability, durability, and
appearance. The enanel paint on the steel conponents shall be a continuous,
uniform snooth, dry coating having no area w thout paint, except the cutting
edge, which shall be coated as specified. The tool shall conformto the
quality of product established by this specification. It shall be manufactured
usi ng the best conmercial workmanship in all respects.

3.5 Metric products. Products manufactured to metric di nensions will be
consi dered on an equal basis with those manufactured using inch-pound units,
provided they fall within the tol erances specified using conversion tables
contained in the latest revision of FED STD-376, and all other requirenents of
this specification are net.

4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherw se specified in the contract
or purchase order, the contractor is responsible for the performance of al

i nspection requirements (exam nations and tests) as specified herein. Except
as otherwi se specified in the contract or purchase order, the contractor my
use his/her own or any other facilities suitable for the perfornmance of the

i nspection requirements specified herein, unless disapproved by the

Government. The Government reserves the right to performany of the

i nspections set forth in this specification where such inspections are deened
necessary to ensure supplies and services conformto prescribed requirenents.

4.1.1 Responsibility for conpliance. Al itens shall neet all requirenents of
sections 3 and 5. The inspection set forth in this specification shall becone
a part of the contractor's overall inspection systemor quality program The

absence of any inspection requirements in the specification shall not relieve
the contractor of the responsibility of ensuring that all products or supplies
subnmitted to the Government for acceptance conply with all requirenents of the
contract. Sampling inspection, as part of nmanufacturing operations, is an
acceptable practice to ascertain conformance to requirenents, however, this
does not authorize subm ssion of known defective material, either indicated or
actual, nor does it conmit the Government to accept defective material
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4.1.2 Responsibility for dinensional requirenents. Unless otherw se specified
in the contract or purchase order, the contractor is responsible for ensuring
that all specified dimensions have been nmet. When di nensi ons cannot be
exanmined on the end item inspection shall be made at any point or at al

points in the manufacturing process necessary to ensure conpliance with al

di mensi onal requirenents.

4.2 Sanpling for inspections and tests. Sanpling for inspections and tests
shall be made in accordance with ANSI/ASQC Z1.4. The inspection |level and
acceptable quality level (AQ) shall be as specified. Al tools manufactured
at one tine shall be considered a |ot for purposes of acceptance inspection and
test. A sanple unit shall be one conplete MLeod tool. |If the tool is

speci fied to be provided unassenbl ed by the contract or purchase order, and
assenmbly is necessary for neasurement or testing, the sanples shall be
assenmbl ed as specified in 3.2.6.1 using a calibrated torque gauge.

4.3 Quality conformance inspection. Each end itemlot shall be sanpled and

i nspected as specified in 4.3.1. Each lot shall be sanpled and tested as
specified by 4.5.2. Test reports showing conpliance with 4.5.2.1, 4.5.2. 2,
4.5.2.3, and 4.5.2.4 shall be subnitted as part of quality conformance

i nspections. The packaging shall be inspected as specified in 4.4. Packagi ng
is not required when first articles are presented. As part of quality
conformance inspections, data analysis shall be subnitted to determ ne
conmpliance of the steel conposition as specified in 4.5.1.1 and steel hardness
as specified in 4.5.1.2. See also 4.5.1.3. Wen conducting quality
conformance inspections of first articles, the presence of any defect or
failure of any test shall be cause for rejection of the first article.

4.3.1 End itemexamnation. The end itens shall be exam ned for the defects

listed in tables | and Il. The inspection level shall be S-2, the acceptable

quality level (AQ), expressed in terns of defects per hundred units, shall be
4. 0.

TABLE |I. End itemvisual defects
Classification
Exani ne Def ect Maj or M nor
Bl ade Metal not as specified X
Flutes on tines on wong side X
Cutting edge not correct angle or
not finished as specified X
Fini sh not as specified X
Dirt or other foreign matter
embedded in finish X
Rust on bl ade X
Area of no paint X
Col or not as specified X
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TABLE | . End item vi sual defects - Conti nued

Cl assification
Exami ne Def ect Maj or M nor

Ferrul e assenbly Metal not as specified X
Any rust, cracks, burrs, |aps,
flash or cupping
Hol e not in |location specified
Split not in location specified
Ri vet m ssing
Rivet not flush with handle (if
flat top rivet used) X
Threads not as specified, crossed
or danmged X
Handl e to ferrule joint |oose
due to missing rivet, inproper
ferrule fit, or other
wor kmanshi p defects X

X X X X

Bolt and washer Not as specified X
Threads crossed or damaged X
Bolt or washer mi ssing X

Handl e Wod not as specified X

Fi ni sh not snooth, has

blisters, drips, winkles,

frothing, etc. X
Wax or stain used X
Grain of wood not parallel to

the centerline and perpendi cul ar

to the ferrule split line X
Handl e split or broken X

Mar Ki ngs: Onmitted, incorrect, illegible,
FSS and m spl aced, or size of
contractor characters
| ogo not as specified X
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TABLE |. End itemvisual defects
Classification
Exani ne Def ect Maj or M nor
Bl ade Ferrul e hub | ocation hol es not
within tol erance both in size and
| ocati on X
Center hole not in proper |ocation X
Overall height and w dth of blade not
wi thin tol erance X
Fl utes not as specified X
Cutting edge not bevel ed as
speci fied X
Cutting edge not finished as
speci fied X
Ferrul e assenbly Locator pins not within tol erance
both in size and | ocation X
Bolt and washer Not as specified X
Handl e Length not as specified X
Di aneters not as specified X

4.4 Packaging inspection. The fully packaged itenms shall be exam ned for the
defects listed below. The lot size shall be expressed in units of shipping
containers. The sanple unit shall be one shipping container fully packaged.
The inspection level shall be S-3 and the AQL, expressed in terms of defects
per hundred units, shall be 2.5.

Exani ne Def ect
Mar ki ngs (external Oritted; incorrect; illegible; of inproper size,
and unit pack) | ocation, sequence, or nethod of application
Mat eri al s Any conponent mi ssing, danaged, or not as
speci fi ed.
Wor kmanshi p | nadequat e application of conponents, such as:

Cushi oni ng; inadequate, bul ged, or distorted
i nterior container

Contents Nunber per interior box and shipping container is
nore or |less than required.
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4.5 Tests.

4.5.1 Conponent material testing.

4.5.1.1 Steel conposition test. The blade, ferrule, ferrule plate, and
ferrule hub shall be tested in accordance with FED STD- 151, nethod 111.2 or
112.2 to verify steel conposition as required in 3.2.1.1 and 3.2.2.1. Any
failure shall fail the Iot.

4.5.1.2 Hardness test. Hardness tests to determ ne conpliance with 3.2.1.2
shall be in accordance with ASTM E 18. Three readi ngs shall be nade at various
points on the blade, ensuring that they are not in line either perpendicularly
or horizontally. During the test, the blade shall be supported to limt the
nmovenent and keep the test surface perpendicular to the penetrator. Any
readi ng not within specified requirenents shall constitute a defect.

4.5.1.3 Steel testing docunentation. To nmeet the requirenents of 4.5.1.1, a
test report/analysis fromthe steel manufacturer shall be acceptable in |Iieu of
ot by lot testing when validated by the contractor's own tests on the first

| ot of steel received. The contractor need not retest again unless a new stee
supplier is used. Lot by lot hardness testing may be perforned any tine after
tool blades are heat treated. Hardness testing need not be repeated as part of
end itemtesting.

4.5.2 End itemtesting. Unless otherw se specified, the sanple size for
testing shall be S 2 with an AQL of 4.0 for all testing. Were assenbly is not
required by the contract or purchase order but assenbly is required for the
test, the tool shall be assenbled as specified by 3.2.6.1 using a calibrated

t or que gauge.

4.5.2.1 Handle noisture content testing. Moisture content testing to neet the
requi renents of 3.2.4.2 shall be part of quality confornmance inspection

Moi sture testing shall be perforned in the followi ng manner: Using a
calibrated noisture neter, readings shall be obtained fromeach end of the
handle and its nmid point. The handle's npoisture content will then be

deternmi ned by averagi ng the three readings.

4.5.2.2 Bolt tightness test. This test shall be perforned only on tools that
are required to be assenbled by the contract or purchase order. A calibrated
torque gauge shall be used to deternine conpliance with the requirenments of
3.2.6.1.

Ali
shal

4, gnment test. Alignment testing to determne conpliance with
3. I

5.2.3
2.6.2 be conducted as illustrated in figure 1
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4.5.2.4 Strength test. Strength testing to determ ne conpliance with 3.2.6.3
shall be as follows: The assenbled MLeod tool shall have the bl ade inserted
into a vise having a mnimumgrip length of 5 inches. The top of the vise
shall be a mnimmof 36 inches above the floor. The handle shall be paralle
to the floor and the flange edge of the ferrule plate shall touch the top of
the vise jaws. Froma point 47 inches plus or minus 1 inch fromthe blade, a
nmeasure shall be taken fromthe bottom edge of the handle to the floor (see
figure 2). Then, a 75 pound |load shall be applied slowy at the 47 inch 1
inch point. The |oad shall remain suspended for 1 mnute then slowy

rel eased. Another neasurenent shall then be taken fromthe bottom edge of the
handle to the floor. The difference between the two readi ngs shall not exceed
2-1/2 inches. Nonconpliance shall constitute a defect.

5. PACKAG NG

5.1 Preservation. On tools to be assenbled by the contractor, sheaths of
cardboard, plastic, or other suitable material shall be provided along the
entire cutting edge of the blade; on unassenbled tools, sheathing is not
required, but blades should be preserved in such a way that blade cutting edges
are protected by packing materials. Al other preservation shall be in
accordance with ASTM D 3951.

5.2. Packing. Ten tools, packaged as specified in 5.1, shall be packed for
shi pment either assenbl ed or unassenbled as required by the contract or
purchase order (see 6.2). Figures 3A and 3B illustrate the proper nethod of
packing tolls assenbl ed or unassenbl ed and di mensi ons of each type of box.
Packagi ng and packing shall conply with the Uniform Freight C assiifcation and
Nati onal Modtor Freight Classification. Boxes shall be in type CF, class
donmestic, variety DW grade 500, style FTC of PPP-B-636. The boxes shall have
the flaps outside the side panels of the body and inside the end panels of the
cover. \When set up, the flaps of the cover shall not overlap, but shall have
sufficient length to be securely fastened to the adjoining walls with no | ess
than five staples.

5.3. Marking. In addition to any special marking required by the contract or
pur chase order, shipping containers shall be marked in accordance with
FED- STD- 123.

5.3.1 Unit pack marking. Each unit pack preserved in accordance with 5.1 and
packed to neet 5.2 shall have the required identification information |egibly
printed or stanped in black directly across the center face of the outside of
the pack so as to permt ready identification. The required information shal
be as foll ows:

Nat i onal Stock Nunber
Nonencl at ure

Manuf acturer's nane

Cont ract nunber

Mont h and year of manufacture

10
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6. NOTES

6.1 Intended use. The MLeod tool is used by firefighters for constructing
fireline on wildfires and controlled burn operations.

6.2 Acquisition requirenents. Acquisition docunments should specify the
fol | owi ng:

a. Title, nunber, and date of this specification.

b. Wen a first article sanples are not required (see 3.1 and 6. 3).

c. \Whether tools shall be packed assenbl ed or unassenbled (see 3.2.6
and 5. 2).

6.3 First article. Wen a first article is required, it shall be inspected
and approved under the appropriate provisions of Federal Acquisition Regulation
(FAR) 52.209. The first article shall be a preproduction sanple. The
contracting officer should specify the appropriate type of first article and
the nunber of units to be furnished. The contracting officer should al so

i nclude specific instructions in acquisition docunents regardi ng arrangenents
for selection, inspection, and approval of the first article.

6.4 Preparing activity. USDA Forest Service, Mssoula Technol ogy and
Devel opnent Center, Building 1, Fort M ssoula, Mssoula, MI 59801-7294.

11
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Figure 1.-Alignment test.
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Measure before & after loading

Figure 2.-Strength test.
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56" 1D

Note: All box dimensions
are interior dimensions.

Figure 3A.-Packaging assembled McLeod tools.
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200 Ib test kraft
corrugated

Note: All box dimensions
are interior dimensions.

Figure 3B.-Packaging unassembled Mcl.eod tools.
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